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^ # ^/££^ 7fl^ 7 ]7l * Jl«- ^ ^{Optical pickup and 
optical recording and/or reproducing apparatus and method for realizing compatible 
tracking servo} 
[tr^ -gig] 

£ 2^ ^ «] -^Al^ofl 4= ^ ^ OH- % 7 |JH. ^/ 

S. S. 22] W717K40H 2)n -g-7l*l 0*HJ" , :fi*Hh :£*r# 0 l DVDdR/RW°ll S^s} 

£ 4^ S. 22] ^7l7l (40)^1 2]^ ^-7]^ 0*}%, d2*>^-ol DVD-RAM °1] 2:A}5l 

£ 5^ ^°fl ir€- ^<a* ^r-g-^" nfl, ^l^^r ^H^l ^^Hl *r^- DVD± 

R/R\H 2^}^ a}o]^ °)^} ^ DVD-RAM<H1 SA>s]^ Hg*}-# a}o]o] 

5L 6^ ^efl^ 3 a J-§- A>-g-^- ufl, DVDiE/RWofl ^V^tt a}o}°] fl^> ^ DVD-RAM 

°fl dE^pS]^ A>o]^ ifl^> iL<£l ZLSflS, 
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7flt 7 ^5- il^^^. ^71 #^#7l(10)^r, 8^ ^S, 4^-^ ^2:^ ofl o] 
71(11) ^ 2-g-^- ^« ^#71 (13) (15)3. ZLSflol^ofl o)*fl 0 

^ ^#7l(ll)ofl ^#5H, +1^4 -l^^r ^#7l(13)(15)<Hl 

<20> ojnfl, DPP^ofl £]*fl ^#S]^ ^^J^b *1J± #3 #71(23X25)3 £W 

(HXJD^ ^^sq- tq-s. £-^£(12)02)3 ^#^1^^ ^-a]^!- *>^-^ 

<2i> DVDdR % DVDdgW^ tfl-g-wJ-Tluj- DVD-RAM cfl^-^ ^-fofl^ ^7}9{ ^ ^«1^^1 

<22> sH^V, DPP^^l ^tt ^1^.1- ^ € ^<a-§- DVDdB/RW2f DVD-RAM 

S-if- cfl-g-A]^ ^ o-ofli^ DVDdg/RWS]- DVD-RAM A}olo) e^^^I fl-^o] ^3 ^ +1*} 

-1^> U J fl#*>7> *m*l7fl Tl^i s«|53 >HiL* tttfc *7}^*> 

A. 

<23> ^, DVDrE/RW DVD-RAM ^ ^ *>M"« 7l^°_B ^2^1 ^^7\] S)^, cfs. 

*H-H tfl*JH*r ^ Vo l *<H*H l-7>^«fl^1cf. £E*V, ^*Rr B 63 

nsflH^^ ^ y>£f DVDdS/RWSf DVD-RAM 3 f^^ofl ^3E^- S^*>^, 

£ ^ A o^m°l 371M- ^o].^ j=S»sg ^o] ^- 7 |-^^. 
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<24> ^ O. ^.7]^ ^ o]-^<£ ^ j^] ^^o] A^ = 

^iM^fl^H tH«fl>HS. DPP'g-g- *HJ-*H E^^j AiJi7> 7>^*>£.-S. ^ ^ ^- 71 

<25> Aj-71 SL;*^ ^§>7l fl^ £ 4^" ^3^, Aj- 7l 

°1H #*}^ ^-i- ^ °1 <M cfl%l-2-S #7l ^^-ofl ^3 7}7}£ 27fl^) 

^-opfl^Ai a>A>^ ^ ^ Aiu.^-1-^- *>M-^ ^w>ol^ ;S 

^jM^-nfl^ofl S A]-^ nflo} ^l^li^ Aj-o]^ o^V^S. pR1 ^/cr- ^Voj ^A^ja 

a}o]o) ^^>» PH22f 1" nfl, <#7] PHI ^/5E^r PH27> ts\7}<>\ *\ 1 ^/5Efe ^ 2# 

^7l ^ 31 RAM E}-<g ^^^-nfl^loil cflSflA^ -# 7 j ^ 

# ^ ^]2^M.^ ol-g-^ 7 flAj£ ^^^^^ o}^ EEfl^l ojl^Als ^^ol 7>^^r}£ 

<26> 1> 

<27> 181 .5° rCjC^zi < 21 1.5° 

<28> <A1 2 > 

<29> 148.3° < ^7^2 <181.7° 
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T^Hr tH£^ ^lHti. ^-^#71^-; -8-71 ^12^;*^ tb^£) ^12^-iw. 

<3i> ^11 ^ ^2*\2L ^"^#71 ^cH^ 2^1" ^-S^l ^o] ta]-^-^ ^>cf . 

<32> DflOl %-^#7l^ ^c>) £ 4 -g-^- ^2-0] ^o] ti^^t]-. 

<33> a o V 7 1 *H2AitL ^#71^ 3°l3E. 4^ ^2:°] # °) M ^^\^. 

<34> A o V 7 l ^-a. 7 l 7 |^ Aj- 7 j ^-^ofl^ ^A>^ dl*Hh d2^>^ S^Rr 4^ 

fAS 2] ^^l7l^ Sj^^-^-i^Voljl, Aj-7l ^>7l SHfrSj ^ll^ti.^ di^, 

^7l SHfr^ 7112*1*. Hg^O] ^Jo] t^^tf. 

<35> .a ^ofl oft ^a^, ^3. t}€- 4^ ^ ^ ^ ^ 

^ 71^- ^/5&fe *1H^ ^ ^€ ^ 514. 

<36> 

UM- 71^ ^/^^ 7t\+m ^ ^ 214. 

<37> £EtV, ,& ^tgofl n}^ DVD-ROM/ dR/RW/RAM # §J/5E^ 

CD-R0M/R/RW ^ ^^-1- 71^- ^/HL^r 7fl^ ^ ^JE^ ^€ - ojcf. 

<38> <*j7H, a o V 7 ] ^ ^ol ^-^^Tl^-np^ DVD-RAM^ ^JM^ti^H^, Hg/R W Ej- 

^ ^JM^fl^Tr DVDdR/RW ^/SE^r CD-R/RW^ JiT^n]] o] ^o] <5}4. 



4€r CD-ROM/R/RW # a. ^ DVD-ROM/ dR/RW/RAM # 

S -^r -Sri -5-1 -jI ^ nl / rr i— -/H if) -«-L ^1 r— S "7 cl ^ r^l i— 1 
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^JiL7.-RVul^HH ^ ^ ^"tti ^*Hr ^>M-s] t]HH^t 

^l2Ai«.^- A}o)<^ PH25^ ^ nfl, #7l fl-£*> PHI ^/S^r PH27> #71$: ^ 1 ^/5E^ 

^ 21- ^S>.£J=- # 7 ] ^1 ^ a«2>H2i#°l ^ja^ufl^H ^o], #7l % 

^ ^#ol 7)^1.5:^. ^ ^ 3}. ; Jg/RW Bf<y^ ^Ji^uflSflol) cfl^flA^ # 7 ) ^ ^ 

*U*lJ=L^, RAM b]-^ cfl^A^ # 7 ) ^ ^ *fl2AitL#o| ^aJj^ ol-g- 

*V°i 7 flAj^ ^Ai^rfofl o^^v Esjsg oflei^ij:-- ^^je^- ^ ^a)Jf ;i- if-*}^ 3* 

°J7H, # 7 1 A]jr *13-*Hr, #7l v\]9l %^%7]2\ ^#AjS ^ ^l2Aiti. ^^7l^ ^ 
#^1^1- ol-g-^H, RAM ^ ^ H^^fl^)6l) cH*fl 7flA}£ ^1^*1-^ (Differential 
Astigmatic MethodHl X7l^ ^l&l^lsl- ^#*>£^- ^1 ?M . 

#7l ^*>7l ^ £ ^<*fl B^J ^ y o V ^^, #«4H #A>^ 

^ ^r#4 <?1 ^#ofl tfltfl tfl^J O.S. #7l ^#*\) #tfla) O.S. 7>^>-g; 27fl5l *)1H2M}- ^ ^ 
^1 tflSfl ^^1^ ^ ^- 7fl2l »)2>H2i^-i: i^Rr 47fl^) a^^-o.^ £-7)^, 

#3 217-1 #nfl *fl oil SAV^ nfloi ^-7) A>ol<£) ^Aj-^ PH1 $#<£) *ll2Ai_ti# 

A>ol2l #*1~I- PH25^ ^ nfl, # 7 ) Jfl#*> PHI ^/SE^r PH27 r #7l tr ^ 1 ^/£^ # 2* # 
^>£^- ( #7l *lllAita# ^ »l2Aiw.^ ^^.7-1^-011^011 SAf^ #711 2}-; A oM ^J±^l 
^il^oilA-1 hVa>^ ^ ^ A^ti.^-^ #7^1^-; dR/RW Er^^l ^Ji^^^<fl tfl«fl 

Ai^ #71 ^ ^ ^|i^«.jg-, RAM B1-9J ^Ji^jg-nB^^l) cflsflAi^ #71 ^ ^ ^l2Ai«.%oi 
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°l-§-*r^ n^d^. ^M#^l ^ B^ 1 <fl 341:3:* 3#*Hr 

3* ^ BB ^4. 

<42> o} 7 H, 4M B^J oflel^Ut ^##31^, #7^ 9?/3Efe 7fl^ 7l7}^Ai # 

^fRUrofl n|-5} -s-71 ^ ^ aflHB^sl 3 ^ *I12*1b# 

* B^Vfe 3°1 w>^e>cf. 
<43> o)t\, B^-i-g- a. ^ofl 4= H>^tb ^^Hl« A oMl*l -M^tlBr. 

<44> £ 57fl^ °l-g-*M, S.S- % 71-1=- ^/Bxr *fl^ 7l7l7> ^-g-ofl &&2L^& 

^ ¥-*l*ti (DPP differential Push-pull Method)^ B^^ 1 *1B« ^ & 

B-^ ^l n s.^io] ojcf. ola)$ ^ g-Tgoj] dg/RW ^<y^ ^-^^H.2f RAM eJ- 

°J cfltt Jl^ B^J ^B ^M°l 7>^^>cf. . 

<45> 7l<£* ^-g-^, *<H , DVD-^El 71^-g- 31 ^p-ul 

eV # 714=- ^/B^r ^ 7l7l# ^ ^Cf. o] ufl , ^ ofl tr^ ^ o]^ ^B] 

^ 7l-s- ^/B^r 7l7l^ DVD-ROM/ dR/RW/RAM(^, DVD-ROM, DVD*, DVDzEW, DVD-RAM) # 

714=- ^/B^ ^ 91 <L^, o]o\] B7)-*H CD-ROM/R/RW ^ ^B ^Jf* 7^ ^/Btt 
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<46> S. 21- %^*}^, t^S] ^]<A]<A] ^71^- ^/JEE^r A 7)^ 

(30)^ ^H^ofl ^% ^ ol ^ofl 47 flcq A^ti.^ s^>Jl ^1 ^^3(30) 

ti_VA>^ ^% & ^afff #^4, ^7] * ^# 

^1^1- ol-g-^H 7 fl^ ^A)§^ofl <^*V ebp^i ofl^AiJ:^. <g a]^ ^el^-(lOO) 

<47> A o V 7 ] #^(31)^<HH ^Aj-S]^ ^ ^ *3 O] ^6\] tfl*fl cfl^jO S ^c^ £ 

47fl<2] A-^ Jd^O.^. ^-7l*V^ f AJ-71 7f^ 27fl^ Ajti^-g- ^^y.^-, ^7} 

#ol 7>^*>£S. n>^^ 7 l.^rf. 
<48> OH- ^|^, ^7} ^<£-&, ^€(31)2f, #^(31HH #AV^ ^-fr Ol ^ofl 

<« CH^J^ 47fl^ A^^S. ^-71*}^ ^7171(40)4, ^7] 3^#^7}(40HH 

^-71=1 <?>ifl*H #^3(30 H a4sfb aj- 7 | #i^3(30HH aU} 

5^^-, l-SZL*" ^3.^(70)^ 3 ^ti^H, ofl^cfl, CD/DVD 3LQ^°-5L 

nf. £ 2^11 JE^S} H>2f ?A§& 7>X]^ ^ o., £ ^tgofl = 

DVD-ROM/ dRW/RAM ^ °}^\^, CD-R0M/R/RW5L 71^- ^/S^ ^ ^cf. 

<49> ^71 71 (40)3.^ #^(31H1 *\ #A>5lcH ^^^^ ^ 0*} , ±L*>, d2*> -g-^-S 
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<so> a o v 7 ) ^7171(40)5. s]^ ^"«h^^>» ^l^rr ^-f , ^ 3 ^ £ 4ofl iQj^l ia><4 

<5i> £ 3^ #£-7l7l(40H ^*fl ^7l^ 0*Hh di*HL d2*V^°l DVDdR/R\H SAj-s]^ 

# iL^^^. £ 4-^r ^7l 7] (40 HI ^7l^ 0*Hh DVD-RAM °fl ^}$\ 

<52> i^ofl ^ ^<^^. ^-^^^(30) 2:A>£]^ A>o] ^ ^ * 

d2*># AM 3 7J-3 ^ 3#*M, 0^}t4 dlx}%S!\ ^r^lJLl- dg/RW Ef^ #t^a. <^mcfl , 
DVDdR/RW^] cfl*}- 7fl^l^ ^A)f^oil EBH^l ofl^Alj: ^ *fl >M-g-*M , 0*}-#-4 d2 

t^IJlI- RAM B}<y ^l^itH, DVD-RAM °fl ^ 7fl^i^ ^M-^ofl S^o 1 

o\)E.]X]3L £%^r A}-g-^ - o^sm £ ^-g- 7>^1^ %o] W^^cf. 

<53> d2*>#*) S^^r ^"^-71 71(40)1- 2)^*M S^tf. 

<54> *V^, 7l# -g-^HH^r, ¥ ^o]^ o^Aj-^ 7l^^<y 180°^ ^M^Rr ^ 

£7]- tfief 40°o]^o]ig 7 flAj^ ^Al^^cfl o}$. H^o 1 ^ 7>^*V ^O.S <£B^ $1 

1=*. ^7^, A Q V 7l lg0 o- 7fl ^^ xr^tfofl o^V EBH^l oll^Al^ ^ 

<55> 4M ^7l7l(40)S] Bfl*l ^ ^. ^ofl 4§ #^<3^ #z\)*\<£ ^Tfc #7] 

^7l7l(40)oflAi £-7m ^^(30) ^Hl 241 nfl f A>o] o] ^^> 7 > 7fl^ 

€ ^M#^°fl ^ ofls-lAiJ: Jfl$ 7l^^o] 180°^ tflsfl 16.5di5 0 ^^ & 
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°1 3aL, d2*}# Afolfil Jfl^>7> 7l§^o] 180°^1 tfl*|] -16.7di5 0 ^^^^ #o] ^ ^ oi^s. 

<56> ^ J ^y) ^-«- 7l 7](4o)o 1 afl ^ * m. ^ofl nfs -^ojo} ^afl^o] ^VtH^ - 

A>oi^ ^^VS PHI, ^l2^|H.^-(d2^) a>o]^ PH2e]- ^ ufl , PHI, 

PH27> ^tj-^i i *2 21- ^^ifl^ Q ^o] y>^-2i^>cf. 

<57> j^^-Xl i] 1 81 .5°<P/-n <21 1.5° 
<58> [^^VXl 2] 148.3°<P//2 <181.7° 

<59> ofl* > a o v 7 ] ^7171(40)^1 ^«fl ^-7l£)cH sl*l7^ 0.74ym^l DVDHR/RW 

£L*ll SA>£1^ 0x}%5H. a}o]o) 7\3\ 7 \ £. 34] Ji^l w>^- ^°1, 0.336 unH Si 

5.-^- ^7l7l(40)» S^*>^, DVDdS/RW^lA^ *>°1^ ^*Rr £ 5<>lH*1 

^ 7)^91 180° «1H 16. *><>l7> uJ-Tfl £t}. ^, oHo) a^s} ^*Kr 

196. 5°7}- SH, ol i^V^o. 711^^ ^M^ofl ^§1 ESj ? J ifjifl 

<eo> s£ 7 ]g\ Qo] t DVDJg/RW<Hl 24« 0^3f di*^ Afolo) ^^j. 0 .336um7> s\±= ^-f^l 

^, DVD-RAM ^-^^3^1 2i*}5) ^ 0x}%3\- 0.336 ym^l 2tifl<y 
0.672 ym°l -^1^. 

<6i> olnfl, £ 4 ofl jio] ^-o] f DVD-RAM 3} DVOdR/RW^l 

^ 3"£r 1.23umol^S., DVD-RAM^H^l d2^>^- Afo^ ^ A o v *Kr £ *i ^ 7)&& 180° 

^ -16. 751^ ^Vol7l- ufTll ^, °l*fl£l d2*># A>olc) ^1^]-^ ot 163. 3° 7V , o] 

^^>^i 711 ^M^ofl ^*ll #-g-*l ^ol 7>^*> ^^olcf. 
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<62> £. 5^ M. ^ofl 4=- a}-^ afl, Dflol^-sf AH! Aj-olo] ^ofl 4^. DVD± 

R/R\H SAj-s^ i^l-^- *>°1^ ^ DVD-RAM °fl SA>£] ^ d2*}# A>ol^ 

Ji^ ZLEfl^olc}. £ 6^ ^sfl^ 3 ai^. AV-g-^- nfl ; DVDdR/RW<Hl SA>£|^ a>o]o] o^v*}. 

^ DVD-RAM°ll 2:A>£1^ a}o)o) <^1-*} ^sj-^. ^.oi ZLSfl = °"|nf. £. 5 3? H 6*1H 7}S. 

^o. ^^-4 A-jti.^ AVO]^ ^(c^ um )^. ^Vfl^, #^<y 7flAl^ ^Al^^ofl 

^tt ^iL^l ¥ ^i-^ ^>°1^ gm&<£ 180° ^^^-Ei^ *W* M-E^cf. 

^ 0°^ 7l^$: 180° 1- sHth}. 
<63> i 6°\}*\ aItt £o) t ^sflo] £o] 3^^- A>-g-^ ^-fofl^, DVD*/RW^ 

DVD-RAM^| ^Zt^6\] a}o]o} 7^&]7l- 0.462 ym°l , DVDdR/RW°ll 

i*H|- *>°l^l ^ A o v ^ DVD-RAM °fl A>ol<2] ifl 2.^- 7l§*l 

180°^Ai 7]*\ 45° ^^M-Tfl sM, DVDdR/RW ^ DVD-RAM S-^l tflsj) B^J ^ 
7>^# ^5.5. 

<64> gc*]. DVD zE/RW°ll SA>£1^ Al-ojo) ^V*)-^* 7l^*H tflfrfl -20° ^51 3 2,-1=- 

di^>^- A>ol^ 7] 0.42pm ^5.7} *>^, DVD-RAM<^1 2:A>s]^ a>o]o) 

7}^*)°! 180° Jit} ot 5 5 oo]Aj- c) ?\*}7\} s\o] t DVDdR/R\H cfl*flA^ 7}^ 
DVD-RAM cflsflA^ eajsg ^P-^ 0 ! #7^^- ^ w^tf. 

<65> *>tflS, DVD-RAM<^1 2:A}£^ a\o]o) sft<#x\&o) ESjsg ^S-o] 7 >^tb ^£7> 

DVDdg/RWofl SA>51^ a>o]o] ^Aj-^o] 7l§*l<?l 180 Oc HlAi 

:7>¥« 9i^M-7fl 
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<66> a}eM , ^2fl^ ^°1 3U-g: ^}-§-*lH^ DVDdR/RW^ DVD-RAM S.-^* 7fl-^^ ^M^ofl 

o^^fl B^J *iB-& ^SRr 3M l-7>^>cf. 
<67> £ 52} ZLHflB°lH <£ ^ SU^r ti>sq- ^-o], -& ^^H*!^, 5*J* 

DVDdg/RW<>ll cfleflAife ZL 1- A}oloj IS] 3.3 trto^ n>^^ 

-8-*>al, DVD-RAM °fl cfl*fl>H*r ZL 1- A>ol^ <H#*V&ol 22] s^i ^« ^SRr d2*> 
^--g-^, DVDdR/RWoll SAfslb 51 DVD-RAM °fl 2:A>s]fe d2*V# ^> 
fl#*> 3.^ 7]\^ ^l^^ofl o^t> B^J 7>^*V ^Bo^B, 7 fl^<3 

d\] o^*V B^J *1J± 7>^Vrf. 

<68> t£th £ t^2] ^-f ofl^ cfls. so] f DVD-RAlHM<£| d2*]-# a}o]o) <j^*> 7 } 7] 9] 

*l&o) s] £ s. a}o]o} ^Sfl*]^ ^^-ofli, DVDdR/RW^^S] a*}^ A>o]oj ^a o v 

^ 7l§*HH 35°^B D J: 9J^M-7l nfl^-ofl , yfl^s] ^ B^J ^i 2 - 

<69> ^ A>o]o^ ^^> 7 > 7l^^l^l 180° *H 7>7>^^S. 7 fl^<g ^^l^^ofl eeH 

< 70 > £ 50] zLEflBl- ^B^, -g- ^2] ^-2-, DVDdR/RW ^ DVD-RAM 2-¥ ^>-g-5l^ U 

^>°1^ fl^>7> 7l^*HH 9jo]L}^ ^£.7} 35B <>M°]E.g., DVDdR/RW ^ DVD-RAM "BB°ll 
tfl«fl 7fl -id^ ^11-^ 41 21 B^ 1 ^ ^*>cf. 

<71> £ 52] ZLHflB^, A>o]o] <^*>7} 12] °V^^}^, A >°]21 

^ A o V ^>7> 221 $3] » ^SV^B, ^^1^21- £o] 57 flo] «-7l^-* ol-g-^Tg, Hg/RW 
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El- o g %k)^3.Q RAM E}^ ^-cl^^oll cH*V ^ B^^o 1 Hi 7>^<j}tHr 3# JS.^ 

<72> o^7H, £ 3 tfl*l 5£ 6°iH*r ^]S.^\ £ it^o] dB/RW Ej-^ RAM ^ 

cli^l tflSfl 7fl>id€ 3^ « B^<M 7>^f-ir Ji^M fl«fl, DVDdR/RW^ 

DVD-RAM^ iL<?] ^ojcf. 

<73> dR/RW Ef<y ^-cl^a.^ RAM Ej-<g |-c]A H o] ESj ^ JI3^ nfl, J: 

* H^^o 1 7l#^r DVD ^ o>qef, *H|tfl DVDMm^, *Mltfl DVDdRW *Hltfl DVD-RAM)-4 

R/RW^ dK ^/SE^ dRW» ^al^cf. 
<74> ol7l>H, A o v 7l iE^r d2^Sl ol-g-^Tg, CD-R/RW^l tflslHS 7fl^^l 

<75> £ ^<H1 #^SH ^71 c]y>o]> 1 (80)^ > ^-7lt.V 0^, dl 

ofl 51 a] si a}^ ^o], 0*}#-g- 4^V£r *DS! ^#71(81)4, ^#*Hr m 

Ha #3 #71(83) (85)2}-, d2*>^ ^*Rr afl2*Ui #^#7l (87)(89)# ^ 

<76> >^7l nflo] ^#71(81)^ ^MiE 2£-^ efl^tfl, wl^^Va^ll ^tb StH^ .2.*R1 

7].^^ £ s. 43.^. 5Jo] a].^^. 
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<77> ^ll^w. ^#71(83) (85)^ :ii*r#* ^#^H */RW #c]^a. ofl?icfl, 

DVDdR/RW ^/SE^r CD-R/RW #i^3°ll tflsfl 7fl*l^ ^^#^<^1 ^ ^1 A Jlt 
<r 91^ 2^ 7>3l4. 

<78> ^-71 *ll2*lw. ^-^#71 (87) (89)fe, d2*>^-g- RAM t%<Qs] ^c^a^S cfl , 

DVD-RAM °fl cfl^H 71] ^s] ^Aj^^ofl o) <>11 e^jL-i- ^ 2^- ft ^ 

<79> ^-71 ^12^ a ^#7l(87)(89)fe t^ofl ^ ^ y)^ *fl^ 7 ) 7 )s_ ofl^cfl, 

DVD-RAM* 71^- ^/J£^r ^ £ 7<^1 £A] ^ £ol , 4^ f2S £ 3M 

iLi} w>^-3]^. ojaf ^-o) *fl2^w. ^#7l(87)(89)7> 4-g-^- ^^ol^, DVD-RAM ^fl^l 7 fl 
til^^^>^(DAM: Differential Astigmatic MethodHl -2.*Rl31 7}±§- 

<80> a o v 7 ] ^o] ^#71(81)^ 4^rl-^r(A)(B)(C)(D) > X|1>H«. ^#71(83)2] 2^-^ 

(I1XI2), *HlAiJ± ^-^#71(85)^ 2^-^(Jl)(J2), ^12^ ^#71(87)^ 4-g-M 
(E1)(E2)(E3)(E4), ^2^^. ^#71(89)^1 4^W(F1)(F2)(F3)(F4) ^ 214^ ^t^lil 

1- 7} 2.3. dR/Rw t^iai 7^^ ^i-i^i h^o 1 

^ls(TES D pp: R / RW ), RAM £pj #c^=ioll 7 fl>3£ ^M#^<>11 ^ E«}5g 

°11^^J:(TES D pp :R am), 7fl^d^ wj^^V^oil Sltb ofl a^jr ( d _ FES )^ ^ 3> 

<81> [^«VXj 3] T£S 23J , P:ir/JJlv =[M +J B)-(C + Z))]-tel[(/H-/l>- (72^/2)] 

<82> [^*VXj 4] ^^p^H4M = [U + B)-(C+i?)]-A2[(£l + ^l)*(^+i^)}-{(£3+ J F3)*-(£'4^F4)}l 
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<83> 5] d-FBS =l(A+C)-(B+D)]-k'l{(El + Fl)+(E3+F3)}-i(E2+F2)i-(E4+F4)}] 

<84> ^7}*\, ^7} klxr */RW Bf<y ^^H<^l Cfl«fl 7fl^^ ^Al^^ofl o^fl ESjfJ 

oflei^lS7l- l^i ^#7](83)(85)sl z^a]^} 7HU*l^ ^Hl ^ °l ^ - ^7] k2^ 

RAM E}<g tcjA 3 oi| t^fl 7 fl^ ^M^«Hl S^^o 1 «H1^>0S7> *)12 

^-^#7l(87)(89)^ 7>efl^)^ 7fl<yoltf. t&th k'^r RAM Ej-<3 cfl 

7fl^d^l Hl^^^oll S\n ofle^J^l- *)l2^w. #zj #71(87) (89) 

<85> 3 xfl^j 5 ofl^ 7}SL^r, v\)<£ #Zj # 7 1 (81)^ Z}- -g-^£, ^lA-^y. ^ 

#7l(83)(85)Sl z]- £^ ^ ^2A-ly. ^-zj #71(87) (89) ^ z}- £-^&oflAi #^5^ ^ Ajjr 

c^o]^ S}s.(90) ^ aIJ: ^el^-(lOO)^ ^^1^^- 7l\&r?*°.g. 1L91 

<87> E 8-1: %S*V^, %Zj# t^wl-ol^ s]^(90)^ #7l ^o] ^ #71(81), ^U^iL %Zj# 

7l(83)(85) ^ 74127.-1 ^#7l(87)(89)^l7>i #^£l^ ^aJJis #^ 

^ ^«:7l(91)l- ^til*Vcf. 

<88> ^Al 3 ^ soflA-l «£ ^ ol^ 4^ 7fl7d^ ^/££^r 7^*1 W^^V 

1HH fttClD(Jl), ^-W(I2)(J2), £-W(El)(Fl), £-M:(E2)(F2), ^-^(E3)(F3), 
^■W(E4)(F4)^1 zj#A| z]-z^ ^H4£] n^., ^7} #zj# cl^l-ol^ 3} 5.(90)^, 5. 8°fl i 
^°1, £-^(Il)(Jl), £-^£(I2)(J2) ( ^-W(E1)(F1), ^rM(E2)(F2) ) 
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(E3XF3), £-^(E4)(F4)<M #^3^ ^^R1JL«- ^4±& ^S. ^-fr-^'SKl/V) &&7] 

(91HH ^^S. £3r*}.£^ ^S)^ ?M ti }BJ-*]s}t}. 

<89> ^^h <^ ^AHH 4= # 71^- ^/JE^r *fl^ 7}7)o\)*\ tfl # ^^^37} RAM 

Ef^M, dS/RW» ti)^.^ zl <qo] t}s E|.<yolu|:ofl n}e} *fl2*U± ^#71 (87) (89) iE^b *fll 

^ #71(83) (85)7} ^Hj^ ^Mi sl^(90)fe ^I^h 

#3 #71(83) (85) si ^#^!Jl. ^ ^12^«- M #71(87) (89) 5] ^#^Jr# a]ew^ o_S 
^*1(95)* Ci ^wl*}^ ^Jo] w}^zi^}c}. 
<90> £ gofl «}2} ^-o] v]n\o]^ 3] s.(90)l- ^«}^ f #^# S]S 

(90) ^ #^^}7} J^S}-^ ^l^ol olc}. 
<91> Aljr ^^«.( 100 )^ > 7 flA^ ^ Al# ^cH] cqsfl H sfl ?o l ofl^AlJr^ ^#§}^ ^fll^# 

^(101)1- i^-*vq-. 

<92> £E*V, #7l a]Je. ^ Si ^-(100)^ 7fl^i^ a^^HH S]*} 5L7l^ ofl&l^lJL-I- ^#^}b 

^12^ #^-(103)1- c] i#*}fe- 3<>1 w}^3*K}. 

<93> a *v > Aijr ^el^(ioo)^ -8-71 #^# t^w}ol>, 2)3.(90)^1 ^3l*l(95)-l 

<*J, ^3-^.5. ^l^Ji ^#7l(83)(85)^ ^#^1J: £E^ 7fl2^tL ^-^#71 (87) (89)^1 ^# 
A Jit °l-g-^}^ 7fl^l si ^M#«H1 9]^Y H^^o 1 ^1S^517} ^#£}:e-^ *1H ^f( 105)1- 

O) ^ti]^ ^Joj ufeJ-^l^Cf. Ol ^1^^(105)^ ^-71^- ^/3^=r *fl^ 717HH ^#£1^ 

—3. ^lJL-1 °l-§-*H ^"71 ^^^1(95)1- ^H*Vc}-. 

<94> a o v 7 ] ^li^#-^(ioi)^ *fll ifl^l ^l3*}-g-7l(101a)(101b)(101c)£} *>H-£) 7fl<?] S^7l 

(102)1- ^wlt!-n}. ^7) ^1^71 (101a)^ 0*}%* ^r#*Rr ^#71(81)5] 4£-^£ 
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(A)(B)(C)(D)^Ei ^-if-^ °J^^> 

<95> *lll*}--§-7Kl01a)3 «J ^^cHItt ^^3(30)51 B^>£ « C V%H1 cfl-g-S]^ aj-^C^l 

(101a)^ cfs oi ^ oil tt M-H^l ^-^1-(C)(D)5.^-E^ ^^Al^s-o] oj^^cj. 
<96> ^-71 ^12^71 (101b)^ H*}^ AA T#*Hr ^ll^iti. #^#7l (83)(85)^ 2^^-^rl- 

(I1)(I2)(J1)(J2)S-^E^| #^£]ZL ^^--^<y- 3#^1JL# S^r H2^* Zj-Zj- 

AZ*\* ^#7] (87X89)^1 4^##(ElXE2XE3XE4XFlXF2XF3XF4)5L-^Ei #^S]al #-?t 

<97> ofl^tfl, dg/RW E^S] ^^371- *fl-g-S} ^-f^fe, #7l ^12^71 (101b)^) ^ <^ # 

T «oH^S yfl^l^ *fll*m ^#7l(83)(85)^ ^-W#(I1)(J1)^e^ ^#^]^l:ol 

<98> <^l^cfl, RAM Ef<y *fl-g-fl ^oflfe, <#7l ^12^71 (101b)^ <^ ^^^1^ ^1 

2^tL #3#7l (87X89)^ ^-^#(E1)(E2)(F1)(F2)^E^ ^fAlifol ^^U, ^ oj 
^^lir ^-W1-(E3)(E4)(F3)(F4)S.^-E^ ^^a]^s.o] ojasjq., 

<99> ^-71 *H2^M# Ajjr^ 7fl<?] S^7l(102)oll^ ^ 711 ^(k)^ f^-€*=k <*| ?H , ^ 

^71(102)^ 7fl^5i ^Al^^ofl Sl^j- Egljjg ^E^Sl(TES D pp)7> ^sj-sli^- 7^12^ 
A l# 7ll<y# S^ti-cf. St!", ^12^1^ Aljro] Tfl^]^- sfl-g- c]±37l- ofl^^, dR/RW 
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RAM E}^o|^] ^S}^ ^ ^Cf. o) t||o] S^g 71(102)^ Tfl^ ^-71 aflo^ 

(105)^1 ^*fl 2i^m *r 9X^. 
<100> ^3^ 7 |( 101c )^ ^. 7 ] ^1^A]$ A]Jr<4 7ll«y *fl2^M-g. <y^^-o> 

*H 7fl^=} ^M#*?H1 ^t!- ^I^aIJKTESdpp)!- t^tH}. °H, ^nfl, dR/RW Ef^ 

°flsi^ls(TES D pp :R/RW )7> RAM E}^ ^^7]- *fl-g-£ ^-f °H^r, 4^1 M-b}-^ 

W>5»). ^ 7fl^^ ^Mt-^l ^S^^(TES D pp:ram)7> #^=1^. 

<ioi> c^7]*], ^7) ^lll^#Y(101)^ dR/RW ^-g-Al<Hl 7 fl^ ^M*^l c)*V 

^^^I^CTESdppir/rw)^- RAM Ef<y #t^JEL ^fl-g-Al^ 7 ))*i^ ^M#^°fl Sltt H^o 1 

°flel<dJl(TESDPP:RAM)* ^ ^#*>-£^- D >^€ ^r5L 91k± . 
<io 2 > aj-71 ^12^#^-(103)^ vfl^l ^3^71 ( 103a) ( 103b) ( 103c )sf §>q-^ Tfl^l 2i^7] 

(104)# ^«lt>^. 

<i03> a o v 7 i ^ix>^7l(103a)^ 0*>#-g- ^#71(81)^ 4-g-^&(A)(B)(C)(D)il 

S-^-Ei #^£]Jl ^#^!JL!-a- ^l^} (A+C)-(B+D) ^JL» #^*>cf. 

<104> av 7 ] ^ 2 ^7)(103b)^ dg^-i: ^^Hfr *fl2*m ^#71 (87) (89)^ 4£-W 

(El,E2,E3 ! E4)(Fl,F2,F3,F4)o.S-f-Ei ^&Z\3L <a?J^°> 
(E1+F1+E3+F3)-(E2+F2+E4+F4) ^IJL-I- 

<ios> av 7 ] ^ 2 ^7l(103b)^^ Tlltl 3^71 (104HH 7Hl<y (k 1 ) 1 ?>^- 711 
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<ioe> ^13^71 ( 103c )fe #7] *U*V-§-7l(l03a)«1| #^if- ^IJlsf Tilol S^7l(104)olH 7jl<y 

<i07> a 0 v 7 ) ^1<^ «-(io5)^, ^^3^ f^fHl ^ ^H*l(95)« ^>7l ^c^H 

(30)7} ^mcfl , RAM^ ft^i3°J ^-^Itt ^1 1^ 101)^-^ 7^*1 ^MS^l o) *V S 
^ ^I&I^^CTESdpp:^), <#7] ^^3.(30)7} ofl^tfl, dR/RW^ %^^.3.9l ^-t^Itt *fll3 
#-^(101)S^Ei 7fl^€ ^M^ofl H^^o 1 ^1^^15:(TESDPP:R/RW)7> *M}. 

<108> O).^, -S. wVrgo^ ^ ^AHjofl rcf^- % 7 }^ ^/2^=r 7fl ^ 7l7HlA-^ dS/RW^ 

3* RAM^ ^-^^3.^1 11: *|iLl- ^ &t}. 

<i09> tb^i, S 1^: £ 7^11 tifsq- ^ M^ofl tcj.s. ^a>ol^(80)^l ^ 

^o\] 2)0% ^ + *\SL 31 H^J *|iL y o v ^* iL 1 ?! 

<no> [Si] 





D H*I| 








CD 


CD-ROM/R/RW : (A+C)-(B+D) 


Astigmatic Method 


DVD 


DVD-ROM/ : (A+C)-(B+D) 


Ast igmat ic Method 


DVD-RAM : 


DAM 




CD 


CD--%M"( B ffl + I2)-(Jl + J2) 

CD-R/RW : MPP - kl * SPP 


3-Beam C ^ei?^o3* Aotigmatic Method) — 
DPP 


DVD 


DVD-ROM : 4> (A+C)- <J> (B+D) 
DVDdR/dRW: MPP - kl * SPP1 
DVD-RAM : MPP - k2 * SPP2 


DPD(Dif ferential Phase Detection) 
DPP 

(Differential Push-pull Method) 


RF 


CD 


RF+, P " (A ' B) (CID) 






DVD 


RF+, RF- 





<m> 



<112> 



5. 1<HH RF+, RF-^r *fl^Jl ^# a o V ^-i" 
CD 31<1£] #^£1 ^, CD-R0M/R/RW^1 rfl*fl «1 ^*r^ (Astigmatic Method) 9]^ *| 
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BCFocus Servo) # ^Qtk ^ <&^. ^th CD-R0M<i tfi«fl 3^ (3-Beam Method)^ 
AiJ±(Track Servo)* ^$tfk ^ 91°-^, CD-R/RW<Hl rflsfl 7 flA}^ ^^1#^(DPP^ differential 
Push-pull MethodHl ^tr -HiL# t $14. 

<H3> DVD Tfl^sl fclia ? DVD-ROM/ dR/R\H uI^t^VHJ (Astigmatic Method)^ 

^th =r ^-2.^, DVD-RAAH « ^ 7fl ^^ h}^^ 

(DAM:Differential Astigmatic Method)^ £]t!r -Hi* t 1 ^^ t 1 Sl^r. SE^r, DVD-ROM 

°fl « ^ ^#(DPD:Differential Phase Detect ion) ^ ofl oj^ 

^ fl*-^, DVD zK/RW/RAM°ll tfl*fl 7fl*i€ ^a] #^ (DPP^ HI w}-*§-g- ^ji, <gx\ w}<4 
^ l^l *r€- 3=^*3 «o v ^* 3-§-*H ^ B^J aU±« ^ig- ^ oicf. 

<iu> n}^, -a ^o\] ^ o}i- ^tiltb # 71^- ^/lE^r 7fl^7l7l^ £ 7^1 £ 

w}sq. ^ ^wH^(80)!- ^Hl*r.E.3., S lofl q-Ej-\M 33*1^, 

CD-ROM/R/RW, DVD-ROM/ HRW/RAM^- ^tb ^r^tr l^i ^iB ^ B^ 1 *1B« ^tt B^ 41 el 
^IJl(FES) ^ B^^J ^M-ti^OES)* 3#^r ^ 

<H5> nj-e^, ^-xgofl rr)-s. ^- 71^- SJ/SEfe ^Aj7l7l^ Aj-7l #^|(31)B3. 3^4^ 

tfl, 650nm #A>*}^ #<£-g- A>-g-^>ji ( Aljr^ e) ^-(100)^ ^^ofl o^fl, 

DVD-ROM, DVDdR, DVDiEW, DVD-RAM 41 tfl^ ^ a^^- -^Sh ^ ^ o_^^ ( 

DVD-^E^ 71^-g-o.S. A>-g-^ ^ oicf. 

<116> S eV, # 71-1=- ^/HL^ Afl^7l7l^ #-£(31)^ AV-g-^ ^-T"* 31 3i 

«fl3£, Alj:^^-?-(100)^ ^l*fl, CD-ROM, CDdBW^l tflt}- B^i a^ ^ 

A i ^ XlAHi, DVD-^E^ 7HH CD 711 tc]i 3f ^ ^-g-^ ^ 
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<117> ^ofl 4= £ 2°fl oflAl^ £ol, ^V 7 | ^(31) «J 71 

(40)o11 -^-71-^H, #7] ^(31)^ t^-s. ^ ofl^tfl, a}sq sj.^ ^ ^a}^ 
^ #2.-t(70)# *\ ^-«1*H, ^mcfl, CD/DVD ^*Rr , DVD-ROM/ dBW/RAM ^ 

n> o>q&(-, CD-R0M/R/RW51 71^- ^/^^ *fl^ ^ ^cf. 

<H8> ^-71 irS.n.^ #2^(70)^ CD<H1 ^ afl^tfl, 780nm 4^ # 

<a*>3*r ^-ir ^*Hr ^# c)wH^*h n t-5.ZL^ #5.^(70)21 ^2.^- 
^^W ^^H, #€^M ^V^tt 3*1 ^-^1 7lJl, ^^3(30) °1M alA}^ 7 fl 

°tl^>£l^ ^ +1*1" i&^r -1*>5. Sl^^lTl clU>ol^S. oj A >5]S.S. ^ ^Zl^ 

o. i^o^ ^^4. SE*V, JLZ\is}^ #7} *SZL^ %2^(70Hlb ZL #2-f 

cg^ofl 0*}% ^ di^ 5)^^171^ IiaMI sll€^: cl ^al 

th=k A oM *SZL^ #2f-(70Hl 5a°H, ^w}°l^ir, CD-ROM/R/RWofl tfl*fl 5. M- 

w>4 5L7ii ^ *|iL 3*11, £ lofl^sq- ^ 3 

°1 wV^*>^. °liH« #SZL^ ^2-l-(70)3] ^^l^^l ^.ofl cfl*IHfe- £ 7 1 #^-o>ofl *1 ;§}- 

<H9> 5. 24Mfe #2#(70)# ^l^Rr ofl# ^^MrC-fl, ^. ^ofl t^s ^. 

2711^1 ^ ^ 27fl^| clwHil- ^al^Rr tfl^iofl, ojl^cfl, CD ^ DVD^l zj-z}- 

4^ #^>*>b 2711^1 ^ £ i7)|^ ^#7l t^ufol^^- ^til^l-b 

7>^ ^2 5a 4. 

<120> ol t§ 4-, C D<i nflt!: 3«J A>-g-g- CD-g- #^>Slb ^ 37fl^ &o_3_ 

£-7l*}7l f^7|7|f Cl ^Hl^Kr ^ <>1 H>^*>Cf. 
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<m> ojnfl, CD<^1 ^ *j]&|4!3L g oils^Al^ CD-8- ^7l7l* sj^A] 

^ ^-71^ a*H^ 0*Hg- Aj-ojo^ ^^f-o.s.M] , ^ofl rc).s ^^71 t^H^ 

(80)3] nflol ^#71(81) 5? 27fl<^ ^llHti #3 #71(83) (85)3 ^>-§-^q-, nflo] 

#3 #71(81)2}- 27fl^ ^2*1*1 ^#7l(87)(89)^ ^ 5^4. 

<122> *V^, £ 7^]a^ ^v^ofl 4^ #3# ^^01^(80)^ uflo] ^ #71(81) ^ ^l^ja 

^#71(83) (85)^ ^ o. ^#^1^ 7ls» ^^^J- £ lofl 51*1^ ^sflo] quj- 

ol fS^aj #5Lt-(70)-g- ^l^Rr ^-f, H *^L^ #S.f-(70)^ t^al-ol^tr ^ 

7l ^*W^(80)S] *H«?1 ^#71(81) ^ ^l^ti ^#7l(83)(85)^ ^ ^ 

SI- ^71S ^1B.-1A1^ ^ H^o 1 ^^Ji* ^ M"B}-tfl7l ^SflA^olcV. 

<123> tt)-^, £ H^S} CD^l Cflt!: ^ B^^o 1 ^i-S. ^ CD* ofl&|^Jr 

EB^J ^E^Al^ £ ^Ofl 4^ ^#71 ^tiH^(80)^ ^ ^#7] (81) 

^ 27fl^ #^#7l (83X85)3 3#^]Jl» Al-g-tb ^-f^ ^S.=L^ #5L^(70)3 

<124> ^ ( oVoflA^ £ 8^- ^i, ^ 4^ # 71^- */H^r 7-1H717H1 91°]*], ^1 

51 ^Sl-^-(100)7> HR/RW ^-^^Sofl Cfl^fl 7fl*]^ ^l^lH £1*1 B^7J 
^siAls(TES D pp :R / RW )» RAM e}^ f^iHi « 7fl^i^ til^*BHl ^^1 

i oII^Jl (d-FES) ^ 7fl^£ 3tb B^^i ^l^S (TES DP p :R am)* ^#^>£^- 

^^.S. ^SV^c-fl, o)d\] ^-7>^H, #7l a]^ ^sl^-(lOO)^ S l°fl m-^nH 3. 
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SIS ci ole^v s)s ^ofl tflSIMfe- -a. -g-o)o)i*| ^- <y-^ 

<125> A o V 7 lsq. igrgo) <*] rcj-s. 3£ 71^. 7flA| 71 71 ofl >H, #«(31)<*H 

^ ^#°] 0*}%, *\o]S. 4711^1 i^>% 03. ^7lslol ^-cl^H 

(30H1 2:A>^cf. ^-71 #tl^3(30HH ti>A>^ ^ *|B^-I-8- & l«fl ^ 

H o^ -°-B iTli ofl^Aij: *g ebh?j o^Ais!- ^ &s.-i=- £ ^ £ 

^ #3 #71(81), ^U^i B M#7l(83)(85) ^ *H2^B %%%7) (87X89)^1 *\ ^#^cf. 

<126> Aljr ^51-^(100)^ #^3.(30)7} <^1* #01, RAM°m, dR/RW<>l uHl #7] 0x}% 

*\r d2*}#, 0*>^*]- di^>^-& °l-8-«M ^l#^°fl 31*11 B^J 3#^. 

°H, A oM ^IJi ^Bl^-(ioo)sl ^H«.(io5)^, ^^3(30) ^ ^Jii 4^, ^ ^3# 
71^1 3 #413:* ol-g-^ 5J<y7># ^Sl-JL, olofl aj-el- tltiH^ slS.(90)2l 

(95)1- ^Al^lc).. 

<127> nJ-BM, RAM Ef<a tflSlHfe- 0*}&3\- tt*}^ ol-g-^H *fl 13 #^(101)^*1 

^M-I-IH oj^v E^5g o ) i s iAi^( TE s D p P:RAM )7> dR/RW Efog ^-ri^a.^1 tflsfl 

0^2f :fl*Hha- °l-8-s}^ *f|i3 #^(101HH 7fl^^ ^^1#^^1 si*v B^J 

°flsi^l^(TES D pp:R/ R w)7l- #^4. 

<128> ol^*V 1^0} ^ ^AHHl 4=. -^oj ^ ^z-tiltb # 71-S- ^/S&^r *fl 48 7^1 

^, B^j 21*1 fM°l ^S. #fl dR/RW #1=1^3^ RAM f^iHl tflsfl 3:^ 

53 A iB ^°1 7>^-^>cf. 5&th £ 7«fl B^^l aJ-Sf ^ clti>ol^(80)5l ^ ^S^l 
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Jio] w >s>|- ^-o], CD-ROM^ ^*fl He« ? J , CD-R/RW^r ^M^»] 

ofl o]sfl h^o 1 *U±* n^^M, DVD-ROM^l tfl*Hfe ^#^(DPD:Differential Phase 

Detect ionH 2]«f] H^^ 1 *lJ±* ^^Rr ?M 7\^\t\-. 
<129> se^V, £ 7^1 ^ tqw>ol ^(80)2] ^-"S- S]*fl, i4 

#^<S 5? °1« t^I* # 7]^ ^/S^ ;M 7l7l^, 5. H jl^H $L91 
DVD-RAM -c- 7fl^ ti|^*HHl I^a A^f ^^*>^, DVD-ROM/ dS/RW, CD-ROM/R/RW^ 

al^^HH S.7]^ A-liLl- f^s^ %o] 7>^^. 

<130> £ ^ # 71^- */5E^r ^^7]7l^, # 

*}-7fl ^ 100)1- 3^*1 ^^o.^^ */RW Efo] #c^^.<2}- RAM Bj-oj ^t^a. 

<«tfl, DVD*/RW^ DVD-RAM-g- 3.^ 7}^ 3l/3L^ ?fl^t Xi^-^ , CD-R/RW* 7}^ ^/ 

4 1 21 , CD-ROM ^ DVD-ROM^- ^ &cj-. 

<i3i> 7 ]^«.o>ofl^ o}-^ *}o\] o^^ < #J±(Combo)H- CD-RW 7l7] DVD-ROM, DVD 

^fl^^l-Jl, DVD-RAM ^ 7^^ ^a]§^ B^*3 ^^sfjl *]*L^ w] 

^s^s. 3^ o^^qcf. ojofl, DVDdR/RW-1-^ ^#^1 ^tb 

^ ^ #(finalization)^l %v]^3_o]} 7}^^ ^«^ofl ^lH^ 

<132> ^ltb, £ 7]^ CD-RW 7l7l7V DVDdR/RW<H] final izat ion SAlf A^*} 

53^ ^^-^ cf=.7fl ^^^^1 cfl*v *)]<^ Hg/ RW Efoj fc]A H ^ ram tq-<y 1^32] 
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<133> o]a oH1 a^ *lu$6\) # 7^ ^/SL^ *1H 7l7l7> # ^ «M ^ 3S(90)<*fl 

*1(95)« ^l^Kr ?ASLS. ^ g 0.14, £ «Vt^o. olofl tV^Sl^l ^, 

^# c]u>o)i S]5.(90)^ >^*1(95)7> ^ til m ^£ 9X^. Mr, °1 
oflfe ^el^-(lOO)^, dR/RW e}^ #c]^H°fl tfl# 7fl^si ^Al^^<Hl cq*V eajjsg ofle^ 
Jl ^ RAM e}°J f^iai cfltb 7fl^d^ ^Mf-»?H oi*V b^^o 1 I^Jlt ^ ^#^>£^- 
n>^£lZL, =L #^^oll fcjiaSl #fMl ^5} tl" B^o 1 oflSl^lJ^l- ^^S^^^ «- 

(105)°fl SlSfl *1H3^ ^^l(Dl£Al)l- cl ^ti]^ ^ol *}t}. 

<134> c^Hl^, 5. 21- #S*>^ i^ofl = ^^S] ^ ofll; 

<135> £ 2# ^25}^ , ^ofl ttj-g. ^^ofl flo^, ^(31)^. DVD Tfl^^l 

a» 7^ ^/2E^ ^H*}^ ajdjj^ ofligtfl, 650 nm f4t^4. 

<i36> a o v 7 i ftVAliEjo.^ £ 3<>fl SLa]^ aj-sq. ^-o] , ^a>^ £^Rr ^U^S 

4«H^(53) ol^tfl, fp3]t§ Hji^ElS}, ^7l7l(40)^l^i f7lg ^ ^i-a 

#1-8: #^H(30H1 B?i^Kr cfl#^l^(61)l- ^^4. ^71 

^£r, t»3!^(6lHl Jg«S^ ^A>Al7l£^- ^ll#Bl^ol^^l^(55)» ^til^- ^ olcf. 

<137> A o V 7 l ^(31)21- ^ll^-S.^^; ^ti>ol^(53) A>o]oll^ #^(3lHH 2>o]S_ 

57fl^ %CL3, &7}Z\7] ^tt ^7l7l(40)7> tifl^l€4. 

<138> ^ofl 4= ofl^, CD ^^ELQ ^17} ^ DVD 7111^ 

^3.Mr t , CD-g- #3.^(70)* 3 ^l^ ^ 

cat}, els}- ^-ol ^SZL^ #5.^(70)^- Cl ^til§>^ ^-f , 4>7l ^-^Al^EA^-, AV 7 1 ^ SZL ^ 
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<139> ^ 2<HH #2«iJE. 55^ 3NI(31)£] ^/SE^r 1-3. H^g #2.^(70)^1 # 

(80) ^}°H afl^l^ Si^^o)^. o) 2^^(63)tt =^-^3 ^ «l^*r*l-» S 

*<^H til^^r^V ^» ^l-g-tb ^le^Jll- ^ 

<i40> £ 2 <H1 w>sq- ^ *fl-g-^ ^ wv^oil 4^. ^ 71^-/ 

^fl^7l7l^ DVD T^ll^ 71^- ^/2^ Tfl^Al DVD Tfloj^ ^-tq^a f^fHl ufa)- 

B? »7j ^iL-& ^ SL^, ^7>^ CD 7fl<l^ #^3. 71^. ^/H^r ^fl^AHi 

JE 3)*^ eb^j *|iL-& ^ 5^. 

<141> ^6|| ^^^r, ^"^(31), ^«Vol2i(80) ^ ^7l7l(40)7> fl2^ 

#2^3 ^3^, ^SZL5» ^-S.-^(70)ol fSS ^£ 

^-2.1- (70)31 3«H^ ^ ZLeflol^ ^# t3«M^(80) ^ ^2 

£ 71 (40)* ^wl^- oicf. 

<142> °l#<HH^r ^ofl tcj-S. Jr^ E^7J ^ o| 7}^ #^<£ ^ # 7l ^ ^/SEtt 

<143> ^, M. igJ-Tgofl n}s f^^sl ^ ^ ojl- ^p-til*> % 7]^- ^/SE^r 7fl^7l7l^, 

*/RW Efoi ^-q^a.^ RAM Efoj ^A 3 oll * dB*HM 1^2°^^ 

n>^*>£^-, ^^o]lA4 ojA>5]^ ^ 57 fl^ «j -g^Rr Z^o]^ % 
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^-71 71(40), 51 7<H1 5.*]%. fit ^ a^S. ^# c]*M^(80) ^ S lofl 

u^vfl iTli ^ H^^o 1 ^ ^« ^ ^ 4lJL*i 100)» 

<144> g:^ i^ofl ttj-g. # 7 ]^./^^7]7l^ t^H^ 3)5. ^ Ajjr 7l # 

3 T^-fr 7l#^ A^o} «^MH^ Cpj^Tfl ^ o}^ £ 2°fl 5LA] 

^ ^^o^ <*J ^ o. ^. ^o) a^Vo^ 

<145> ^ ^ofl O}-^ ^SjoJ ^ o]^. ^-tiltV % 71^- ^AEE^r ^^7l7l^, dK/RW ^ 

3.^ RAM Efo] ^-tq^a. <^tfl, DVDdR/RW^ DVD-RAM* 3.^ 7]^ ^/iE^ *fl^ ^ , 
CD-R/RWl- 71^- ^/S^b ^ 91SL&\, CD-ROM ^ DVD-ROM* *fl^ ^ 5^^r, ^ 

^ #^3] ^ ^Jl*i 5^(100)7} ^-o^^l ^ ol^ 

<146> olAj-^A^ ^- ^ofl E?!j s)*] fl-^o] A-^ t}-^ ;£/RW ^ #^iL7^V 

npfl^ RAM Ef<y ^m^iMofl Cfl^fl 7 flAj^ ^Al#^o]l H >^-i- ^JL Jl^ EiSHjg ^ ^ ^ 
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*>i+^ 

7>?l-£ 27fl ^ ^ ^1-71 ^^-ofl cfl^fl ^cfl^iLS. ^ - 7 flo] ^A^ti.^ i^>^ ^ 

S A>^ nflo] ^lA^tL^ A}ojo] ^^>^- PH 1 ^/3£^ ^#<q 

^12A^^- AVol^ °^V*}-1- PH221- ^ n, ^7) PHI ^/Hi^r PH27> S^fi] ^ 1 ^/SE^r 

^ 2* *K^JE^ ^-71 m ^ ^]2A-]ti^-ol ^^.^S-nfl^cH] 2iA}s\v], dS/RW E}-^ 

T^afl^H ^TH^r ^7l ^% ^ ^Hti.^-, RAM H]-^ ^iLA-RVnfl^cHj cflgflA^ # 

7) ^ ^ tHN ^l2Aiti.^ oi^v^ 7flAj^ ^Al^^ofl o]^. h^^] ^ei-tls: 7 > 
< J A i> 

181. 5°<JPH1 <211.5° 

2> 

148.3° < 7=^2 <181.7° 
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2] 

*firM 5U<H>H, #?1 M# ciwH^, 

#?1 ^#*Rr oflo] #3 #712}-; #7l ^ll^Wtt ^^>fe tH> V £) ^H^i W- # 

3] 

^-S ^ ^ . 

4] 

^13%H] 5a<>H, #?1 ^l<y ^#71^ 3<H£. 4^-13- ^-S^l 3* ^iliS. *>^r 
5] 

^14%H1 SU<^i, #7l #^#7l^r 4^ ^S<a 3^ ^ ^- 

6] 

*111%H] &<>H, #7l ^-€-7171^ #7l #A>^ ^-g- 0*}#, di^, d2^* 
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[^T 1 * 7] 

*Hr# tH^l *H6* ^ t> * 0 H1 Si^H, a^ 4^ 4^ ^ oj-g-s}^ a^ 

8] 

7117%H1 SU^i, CD-ROM/R/RW # <H^- ^ DVD-ROM/ dR/RW/RAM ^ ^^-1- 

[^t 1 * 9] 

DVD-ROM/ dR/RW/RAM # 3 ©IS. <^^- ^/SE^r CD-ROM/R/RW ^ H 71^- ^/iE^ 

10] 

*lll^ ^16^- ^ 5a°H, ^"71 RAM E}<y DVD-RAM^ 

^SL^^MSJMul, ^7} HR/RW E]-<y ^-^^.A^l-Dfl^^ DVDdR/RW ^/5E^r CD-R/RW^ ^UL*-} 

111 

^0.5. 7^}£ 27fl^ ^llA-1 W.^- ^ A o V 7 ] ^oll tfl^fl ^-ufl^ 0. S rH ^. 7fl o) ^A^ 

47^ A-^ti.^-O.5. ^-7l*H #^1±7-HH^H ^Afs] ^ ^c^ £ f>\^«\ ^- 
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PH1 ^/5E-b tb^S] *fl2*U±# Al-ojoj ^>£*l-# PH2 e}- ^- nfl , # 7 1 A#*> PHI ^/5E^ PH27> 
*>7l^ ^ 1 ^ 2# ^^JE-If- afil ^ »l2Aiti.^-ol ^^t^t^H ^o], 

A o v 7l g tH£3 ^IHaf, ^-71 ^ t!"^ ^2^i oj-g-^H 7fl^i^ 

±R/RW E}<a^ ^jjL^ni^H cflsflA^ ^"71 ^ ^ ^l^y.^, RAM E^sq 

^ ^ 71 71 . 
<<&] 1> 

1 81 .5°<P/-/1 <211.5° 
2> 

148.3 0 <P//2<181.7° 

[3^8" 12] 

^#71^; <#7] *\}2*]* ^*Hr tH^S} *fl2*m #^#7] 5Ef-*Rr 3}-°r -I^JIS. 
^ ^-71 -a- ^/iE^r 7l7l. 
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[^t 1 * 13] 

*(|121M1 5U°H, #7l X| l 3? Xl2*lJ± ^-^#71 zj-z}-,g- a^s. 2^ ^-^l 
^ *Hr ^71^- ^/2L^r *fl^ 7l7l. 
[^U- 14] 

Xll3%Hl A o v 7l nflo] ^#71^ ^o] ^05. ^ # 7] 

^ ^/^^ 7fl^| 71 71. 
15] 

aflUlH 9l°]*\ , A oM XI 2^-1 ti. ^#7l^ 4^-^- ^S<?1 ^-§- ^o.^. *}^r # 

7m ^/5E^r 7fl^8 71 71. 
[3^8" 16] 

*fll53N &<>H, ^"71 ^el^, ^"71 nflo] ^#7131 ^1^11 ^ Xl2*m ^ 

zJ#a]s» ol-8-«V<^ , RAM Ej.<a #^J±7UMW1 tfl*fl 7fl^d^ al^^V^ 
(Differential Astigmatic MethodHl 3l*fl °flSl^SS ^#s->£^- ^ 3J-8: ^^.5. 

^ 71^. ^/SE^ 7fl^ 71 71 . 

17] 

Xlll%Hl Sa°1^, A o V 7l %&7}7)^ ^"71 #^HH #A>5J ^ 0 *}#, d3.*V#, d2*>## 

5L^-*Rr <=K^ #o_s S^l^lfe a*^flHL*> 6 l3L, av 71 0 * r #, 4I-7I tr^-51 Xll 

*m#£r ^"71 tr^-^ »l2Ai«.^ tr^-sl dg^^l 33* ^- 7 ]^. 

^ XH 71 71. 
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[^t 1 * 18] 

^ 4^ °l-§-*H, ^^^fl^l- jr^r> 

19] 

*fll8%M] CD-ROM/R/RW # 3<H.E <^«. ^ DVD-ROM/ zR/RW/RAM ^ ^# 

7}^- ^/2L^r ^ £ ^-i: # 7]^ *fl^ 7} 7} . 

20] 

afllllh ^117*J- ^ *V * 0 H] 01 DVD-ROM/ HR/RW/RAM ^ ^ ^/2E 

tt CD-ROM/R/RW ^ ^°]5L <U^^t 7}^ ^/iE^r Tfl^ ^ € ^ 

71^- ^/JE^r 7l 71. 

21] 

;*Ul*J- tfl^l *fll7^- ^ o]^ ?t ^1-71 RAM Efo] ^^T^J-n^Tr DVD-RAM 

^ ^m^R^H^, a o > 7 ] -jg /RW ^ ^JjLtHM^Itt DVDdR/RW ^/£Ett CD-R/RW^ ^ 

22] 

27fl^ ^llA^y.^- ^ ^%6\] tflsfl -^-cfl^^s. ^ ^- 7fl2} ^12^ i^Hfr **o]5L 47i\$) 

iE^r tH>^ z\)2*\M.% a}o)o) sft^x}^. ^ afl, #7l PHI ^/5E^r PH27> ^>7l^ 
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^ 1 ^/i&xr ^ 21- WSfrS-Sj-, ^ ^]2Aiti.^ %^^.^^Dfl^ofl ^}*Rr 

dS/RW e}^^ ^ii^^-nfl^oil tflsiH^ Aj- 7 i ^ ^ ^lA^a.^-, ram ^iL7H> 

3 "fle^S* ^#*Rr #7fl;» S^Rr 3* ^r^SLS. ^ ti ^ « o >^ 

<^ 1> 

181.5° <F>I-I\ <211.5° 

<M 2> 

148.3° -<PII2 <181.7° 

[3^9" 231 

*)122*<H1 SM^i, ^"71 H^J ^e^S ^##7|)^, 

^-71^- ^/H^r T-fl^ 7}7)6\)X] ^^7-1^11^1 ^Aljrofl ^7} ^ ^ 

^llAiB^-^ ^7) ^ 31 7\}2*]v$-2) ^#^1J: # ^ ^#^1^1- °1 -§-?!: 

^ #31 ;« i^Rr J:^ B^ ^ ^fj. 

24] 

^122%H] 5a<H*l, ^-71 *U^B#, *fl2^B#£r z}-z}- 3|^^^H1 B\n ^-71^ 

0*Hh d2*>#<U ^bs. Jl^ Hai ?c j A-ia. «v^. 
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25] 

^122*J- ifl*l XI 24^- # %H1 &<>H, -*7l RAM Ej-<g #^Ji*UH^l^r DVD-RAM 

^^i^^-ufl^olji, ^-71 dR/RW E}<y #32M3M*fl^- DVDdR/RW ^/iE^r CD-R/RW^ ^ 
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[51 3] 



16.5' 



+2*^ 



0.336/ gn 




[5L 4] 
+1*HN 



-2* »4-@. 

[-£ 5] 



0.672/oti, 




^^*h-16.7° 



1 .23/an 



-»-DVD±R/RW:1x^# Afo|S| 
-*-DVD-RAM:2*^S *[0\2\ #&*\ 





40.0 




30.0 




20.0 




10.0 


CD 




[De 


0.0 




-10.0 




oF 


-20.0 




-30.0 




-40.0 




0.3 0.312 0.324 0.336 0.348 0.36 

0.306 0.318 0.33 0.342 0.354 

AiH#Aho|S) [ m ] 
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15. 6] 

-»-DVD±R/RW:1xH*# AK>|a| 

— DVD-RAM AK>|2| *\&x[ 



80.0 




-80. 0L . 1 , i . , , , ■ 

0.420 0.432 0.444 0.456 0.468 0.480 
0.426 0.438 0.450 0.462 0.474 

[5L 7] 
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